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Learning Objectives

• Recognize the link between insomnia, comorbid mental health 
conditions, and resultant co-management challenges

• Discuss strategies to improve the identification and monitoring of 
insomnia symptoms among mental health patients

• Describe the current standard of care of insomnia and the patient-
specific considerations that drive pharmacotherapeutic escalation 
and selection

• Appraise the clinical evidence surrounding emerging insomnia 
pharmacotherapeutic strategies for informed integration into 
therapeutic decision-making
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Learning Objective #1

Recognize the link between insomnia, comorbid mental 
health conditions, and resultant co-management challenges



Anna

• 29-year-old woman with persistent sleep difficulty for 2 years

• She goes to bed at about 10:00 PM most nights, occasionally having 
difficulty falling asleep

• She has multiple awakenings every night beginning by about 2:00 AM

– Some nights she stays in bed hoping to return to sleep
– Some nights she watches television during the night
– Some nights she gets up for a snack, sometimes more than once

• She feels ready for sleep right when her 6:00 AM alarm clock goes off

• She feels fatigued during the daytime and her concentration is poor

• Occasionally she will nap during the weekends



Impairments and Comorbidities with Insomnia

• Enhanced risk of present and 
future psychiatric disorders

• Diminished ability to enjoy 
family and social relationships

• Increased absenteeism and 
poor job performance

• Impaired concentration and 
memory

• Decreased quality of life

• Increased risk of falls

• Motor vehicle crashes

• Hypertension

• Diabetes

• Increased incidence of pain

• Increased health care costs

• Increased mortality

Ancoli-Israel S, et al. Sleep. 1999;22 Suppl 2:S347-S353.



Condition Odds Ratio Number of Studies

Depression 2.83 10

Anxiety 3.23 6

Alcohol abuse 1.25 2

Psychosis 1.28 1

 Study requirements
- Baseline insomnia

Nighttime
Daytime

- Follow-up at least
12 months

Hertenstein E, et al. Sleep Med Rev. 2019;43:96-105.



Insomnia is a Risk Factor for Suicide

• Insomnia is strongly associated with suicidal ideation cross-
sectionally and longitudinally, even when controlling for 
hopelessness and depression

• Insomnia is linked to death by suicide among adolescents, adults, 
and older adults 

• Mediators may be thwarted belongingness and hopelessness

Chu C, et al. J Clin Sleep Med. 2016;12(5):647-652. Woosley JA, et al. J Clin Sleep Med. 2014;10(11):1223-1230. 



Insomnia and Depression

Insomnia …
• is a common complaint in MDD 
• is more likely to emerge prior to, than during or after, MDD first 

episode or recurrence
• is associated with higher rates of lifetime and current MDD 
• predicts future MDD 
• predicts worse outcomes in MDD (persistence, chronicity, 

suicidality)
• or sleep loss may trigger a manic episode in patients with bipolar 

disorder

MDD = major depressive disorder.
Baglioni C, et al. J Affect Disord. 2011;135(1-3):10-19. Cho HJ, et al. Am J Psychiatry. 2008;165(12):1543-1550. 



Insomnia with Second-Generation Antidepressants
Increasing odds ratio of insomnia compared with placebo

Agomelatine
Mirtazapine
Milnacipran
Citalopram
Escitalpram
Duloxetine
Venlafaxine
Paroxetine
Reboxetine
Fluoxetine
Fluvoxamine
Sertraline
Desvenlafaxine
Bupropion

Alberti S, et al. J Clin Psychopharmacol. 2015;35(3):296-303. 



Manic Episodes and Sleep

• Subjective Complaints
• Decreased need for sleep
• Insomnia may be severe – sleepless for days

• Objective Findings – similar to depressive episode
• Severe sleep continuity disturbance
• Decreased slow wave sleep
• Reduced initial REM latency
• Increased amount of REM movements

REM = rapid eye movement.
American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition. Arlington, VA: American 
Psychiatric Association Publishing; 2013.



Anxiety Disorders and Sleep

• There is a high prevalence of insomnia among patients with 
anxiety disorders

• Insomnia tends to begin with anxiety symptoms

• Abrupt awakenings with panic disorder

• Persistent insomnia increases the future risk of anxiety disorders

• PSG findings vary

PSG = polysomnography.
American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition. Arlington, VA: American 
Psychiatric Association Publishing; 2013. Ohayon MM, et al. J Psychiatr Res. 2003;37(1):9-15.



PTSD and Sleep Symptoms

• Nightmares – trauma-related

• Insomnia – sleep onset and maintenance

• Vivid dreams/nightmares unrelated to trauma

• Nocturnal panic attacks

• Sleep terrors

• Abnormal movements and vocalizations

• Sleep-disordered breathing – increased prevalence

PTSD = posttraumatic stress disorder.
American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition. Arlington, VA: American 
Psychiatric Association Publishing; 2013.



PTSD Core Sleep Disturbances

• Present in the majority of patients with PTSD
• Nightmares: 52% to 90%
• Insomnia: 90%

• PSG Studies
• Sleep disturbance very common
• Inconsistent and nonspecific findings for NREM and REM 

sleep
• General tendencies

–Increase: REM density; stage N1
–Decrease: Slow wave sleep

Koffel E, et al. Psychiatr Ann. 2016;46(3):173-176.



Schizophrenia and Sleep

• Subjective
– Difficulty initiating and maintaining sleep
– Sleep poorly restorative
– Severity correlates with illness exacerbations
– Insomnia may represent prodromal symptom

• PSG Studies
– Poor sleep efficiency
– Tendency toward decreased slow wave sleep
– No distinguishing sleep EEG characteristics

• Consider risk for obstructive sleep apnea

EEG = electroencephalogram.
Cohrs S. CNS Drugs. 2008;2(11)2:939-962. 



Learning Objective #2

Discuss strategies to improve the identification and monitoring 
of insomnia symptoms among mental health patients



Insomnia Evaluation and Management Algorithm

Doghramji K, et al. Clinical Management of Insomnia. Second Edition. 2015. Department of Psychiatry and Human Behavior Faculty 
Papers. Paper 25. 

Obtain details about
course of insomnia

Possible short sleeper;
supportive reassurance

Insomnia Disorder

Is insomnia contributing
to decreased daytime
functioning and quality

of life or worsening
of chief complaint?

Does insomnia
occur

in isolation?

Is insomnia
associated with

comorbid medical
or psychiatric

condition?

Is use of insomnia
medication unsafe

in this patient?

Treat with
behavioral therapy 

Treat with behavioral
and/or pharmacologic

therapy 

No further
treatment needed

Treat
comorbid

condition first

Is insomnia
persistent?

YES

YES

YES

NO

YES

YES

NO

NO

NO



Insomnia Disorder is Highly Prevalent Yet 
Poorly Identified in Psychiatric Settings

ISI = Insomnia Severity Index.
Doghramji K, et al. J Nerv Ment Dis. 2018;206(10):765-769. 



DSM-5 Insomnia Disorder

A. Dissatisfaction with sleep quantity or quality with ≥ 1 of the 
following
– Difficulty initiating sleep (children: without caregiver intervention)
– Difficulty maintaining sleep (children: without caregiver intervention)
– Early morning awakening with inability to return to sleep

B. Significant distress or impairment
C. Adequate opportunity for sleep
D. At least 3 nights per week
E. At least 3 months duration

Specify if: Mental, medical, or sleep disorder comorbidity

Criteria F, G, and H not shown; not all specifiers shown.
American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition. Arlington, VA: American 
Psychiatric Association Publishing; 2013.



Insomnia Severity Index (ISI)

Morin CM. Insomnia: Psychological Assessment and Management. New York, NY: Guilford Press; 1993.

Please rate the current past week’s 
severity of your insomnia problem(s)

None Mild Moderate Severe
Very 

Severe

Difficulty falling asleep 0 1 2 3 4

Difficulty staying asleep 0 1 2 3 4

Problem waking up too early 0 1 2 3 4

How satisfied are you with your current sleep 
pattern?

Very 
satisfied

0

Satisfied 

1

Neutral

2

Dissatisfied

3

Very 

dissatisfied     
4

To what extent do you consider your sleep 
problem to INTERFERE with your daily 
functioning (ie, daytime fatigue, ability to 
function at work/daily chores, concentration, 
anxiety, mood, etc.)?

Not at all 
interfering

0

A little 

1

Somewhat

2

Much

3

Very much 
interfering

4

How NOTICEABLE to others do you think your 
sleeping problem is in terms of impairing the 
quality of your life?

Not at all 
noticeable

0

A little

1

Somewhat

2

Much

3

Very much 
noticeable

4

How WORRIED/DISTRESSED are you about 
your current sleep problem?

Not at all 
worried

0

A little

1

Somewhat

2

Much

3

Very much 
worried

4

Total Score:

0–7: No clinically 
significant insomnia

8–14: Subthreshold 
insomnia

15–21: Clinical 
insomnia (moderate)

22–28: Clinical 
insomnia (severe)



Learning Objective #3

Describe the current standard of care of insomnia and the 
patient-specific considerations that drive 

pharmacotherapeutic escalation and selection



Anna

• She says that she has a stressful job in marketing, but it is no 
different than usual

• She is in a stable relationship with her partner
• She has no children, but has 2 dogs
• She exercises by walking her dogs
• She has had no alcohol in 6 years, following binge drinking in 

college
• She is on no medications
• Most recent vital signs included: BP = 130/85; BMI = 29
• She thinks she snores a little bit, but only when sleeping on her 

back

BP = blood pressure; BMI = body mass index.



Sleep Pattern: 
Diagnostic and Therapeutic Implications

• Initial insomnia (prolonged sleep latency)
– Irregular waking times or shift work
– Delayed sleep phase disorder
– Daytime stimulants/caffeine
– Restless legs syndrome

• Middle insomnia (sleep discontinuity)
– Depression 
– Sleep apnea syndrome
– Periodic limb movements in sleep



Sleep Pattern: 
Diagnostic and Therapeutic Implications

• Terminal insomnia (early morning awakening)
– Depression
– Advanced sleep phase disorder
– Shiftwork disorder

• Therapeutic
– Hypnotic medications are approved for reduction in sleep 

latency, enhancement of sleep maintenance, or both



Influences on Sleep

Sleep

Genetic and 
Epigenetic

Personality 
Features

Life 
Circumstances

Daily 
Behaviors 

and 
Routines

Bedroom 
Environment

Substances 
and 

Medications

Comorbid Health
Conditions

Thoughts,
Attitudes, and Beliefs

about Sleep



Increased Prevalence of Medical Disorders in 
Individuals with Insomnia

Community-based population of 772 adults. GI = gastrointestinal. 
Taylor DJ, et al. Sleep. 2007;30(2):213-218.
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Obstructive Sleep Apnea

• Disrupted nighttime sleep

• Excessive daytime sleepiness

• Fatigue

• Poor concentration

• Irritability

• Inability to enjoy usual activities

• Discouragement

• Snoring

• Witnessed cessation of breathing during sleep

Ejaz SM, et al. Innov Clin Neurosci. 2011;8(8):17-25.



Risk Assessment Using the STOP-BANG Method

STOP Questionnaire 
Snoring
Tiredness
Observed you 
stop breathing
Blood Pressure

BANG
BMI > 35
Age > 50
Neck circumference > 40 cm 
(16”)
Gender male

Chung F, et al. Anesthesiology. 2008;108(5):812-821.

High Risk: Yes to ≥ 3 items



Restless Legs Syndrome

• Urge to move legs (arms, other body parts) with or without 
uncomfortable/unpleasant sensations in the legs 

• Begin or worsen during periods of rest or inactivity (lying, sitting)

• Partially or totally relieved by movement (walking, stretching)

• Worse in the evening or night

Allen RP, et al. Sleep Med. 2003;4(2):101-119.



DSM-5 Circadian Rhythm Sleep-Wake Disorders: Types

• Delayed Sleep Phase

• Advanced Sleep Phase

• Irregular Sleep-Wake

• Non-24-Hour Sleep-Wake

• Shift Work

• Unspecified

Noon 3 6 9 Midnight 3 6 9 Noon

PM AM

Normal

Delayed

Advanced



Delayed Sleep Phase Type
• Characteristics

– Delay in major sleep period compared with desired time
– Normal sleep quality and quantity when on their “own” schedule
– Higher prevalence in adolescents

• Comorbidity with mental disorders common
– Depression
– Personality disorder
– Somatic symptom disorder
– Illness anxiety disorder
– Insomnia disorder
– Restless legs syndrome
– Sleep apnea

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition. Arlington, VA: American 
Psychiatric Association Publishing; 2013.



Advanced Sleep Phase Type

• Characteristics
– Sleep-wake timing usually at least 2 hours earlier than desired 

schedule
– Early evening sleepiness
– Early morning awakening
– Daytime sleepiness

• Familial subtype may be specified
• Differential diagnosis

– Depressive and bipolar disorders
– Other sleep disorders

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition. Arlington, VA: American 
Psychiatric Association Publishing; 2013.



Shift Work Type

• Characteristics
– Regularly scheduled work outside normal daytime hours

(8 AM to 6 PM)
– Persistent difficulty with excessive sleepiness at work and sleep 

difficulty at home
• May have impaired work performance and greater risk for 

accidents
• Increased risk for cancer, diabetes, gastrointestinal disease, and 

cardiovascular disease
• Sleep deprivation from shift work may precipitate mania in 

patients with bipolar disorder

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition. Arlington, VA: American 
Psychiatric Association Publishing; 2013.



Insomnia Treatment: 
Standard of Care and Patient-Specific 

Considerations

David N. Neubauer, MD
Associate Professor

Department of Psychiatry and Behavioral Sciences
Johns Hopkins University School of Medicine

Baltimore, Maryland



Arousal and Sleep-Promoting Systems

5-HT = serotonin; Ach = acetylcholine; BF = basal forebrain; DA = dopamine; DR = dorsal raphe nucleus; GABA = gamma-aminobutyric acid; Gal = 
galanin; LC = locus coeruleus; LH = lateral hypothalamic; MCH = melanin-concentrating hormone; NE = norepinephrine; ORX = orexin; PPT/LDT = 
pedunculopontine and laterodorsal tegmental; TMN = tuberomammillary nucleus; VLPO = ventrolateral preoptic nucleus; vPAG = ventral 
periaqueductal gray matter.
Modified from Fuller PM, et al. J Biol Rhythms. 2006;21(6):482-493. Silber MH, et al. Neurology. 2001;56(12):1616-1618. 

Posterior 
lateral 
hypothalamus 
(orexin)

Arousal Sleep



Treatment Approaches

• Address the comorbid condition with specific treatments
– CPAP for obstructive sleep apnea
– Antidepressants for MDD
– Proton pump inhibitors for GERD
– Mood stabilizers for mania
– Medication change for iatrogenic insomnia

• Directly treat the insomnia disorder
– CBT
– Pharmacologic agents

• Treat the comorbid condition PLUS the insomnia disorder

CBT = cognitive-behavioral therapy; CPAP = continuous positive airway pressure; GERD = gastroesophageal reflux disease.



Psychological and Behavioral Treatments for 
Primary Insomnia

*Standard Treatment according to American Academy of Sleep Medicine. 
Morgenthaler T, et al.; American Academy of Sleep Medicine. Sleep. 2006;29(11):1415-1419. Bootzin RR, et al. J Clin Psychiatry. 1992;53 
Suppl:37-41.

Techniques Method

Stimulus control therapy* If unable to fall asleep within 20 minutes, get out of bed and repeat as necessary

Relaxation therapies* Biofeedback, progressive muscle relaxation

Restriction of time in bed 
(sleep restriction) Decrease time in bed to equal time actually asleep and increase as sleep efficiency improves

Cognitive therapy Talk therapy to dispel unrealistic and exaggerated notions about sleep

Paradoxic intention Try to stay awake

Sleep hygiene education Promote habits that help sleep; eliminate habits that interfere with sleep

CBT* Combines sleep restriction, stimulus control, and sleep hygiene education with cognitive 
therapy



Strategies to Improve Sleep Hygiene

• Avoid substances such as caffeine, alcohol, and nicotine near 
bedtime

• Exercise to promote good quality sleep

• Establish a regular relaxing bedtime routine

• Create a pleasant sleep environment

• Don’t go to bed unless sleepy

• Don’t eat a large meal or drink a lot of water before bedtime

American Academy of Sleep Medicine. Healthy Sleep Habits. February 2017. http://sleepeducation.org/essentials-in-sleep/healthy-sleep-
habits. Accessed September 29, 2019. National Sleep Foundation. Sleep Hygiene. www.sleepfoundation.org/articles/sleep-hygiene. 
Accessed September 29, 2019. 



Guideline Recommendations

• CBT should be the initial treatment option in persons with chronic 
insomnia (ACP)

• The choice to use medications should be based on shared decision-
making; prescriptions should be limited to 5 weeks or less (ACP)

• Do not use benzodiazepines or other sedative-hypnotics in older adults 
as a first choice for insomnia, agitation, or delirium (AFP)

• Avoid hypnotics as primary therapy for chronic insomnia in adults; 
instead, offer CBT and reserve medication for adjunctive treatment 
when necessary (AFP)

• Do not routinely prescribe antipsychotic medications as a first-line 
intervention for insomnia in adults (AFP)

Hauk L; American College of Physicians (ACP). Am Fam Physician. 2017;95(10):669-670. Matheson E, et al; American Family Physician 
(AFP). Am Fam Physician. 2017;96(1):29-35.



What People Take for Insomnia
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Dietary Supplement Sleep Aids

• Dietary supplements, herbal preparations, homeopathic formulations
• Often considered complementary and alternative medicine
• 2 broad types

– Melatonin
– Everything else (eg, valerian) 

• Limited efficacy data
• Few safety concerns
• Huge number of products marketed as sleep aids
• None are regulated by the FDA
• Safety questions

– Purity
– Concentration
– Toxicity

Seeff LB, et al. Gastroenterology. 2015;148(3):517-532.e3. 



Melatonin

• Hormone produced by the pineal gland, with timing controlled by the 
circadian system

• Melatonin blood level
– Low throughout daytime
– Gradually rises in the evening as bedtime approaches
– Relatively high during nighttime sleep period
– Declines at the end of the normal sleep period
– May run free in totally blind individuals or in people not exposed to 

the photoperiod or 24-hour routines
• Minimal efficacy for insomnia when taken at typical bedtime
• Strong evidence for selected circadian rhythm disorders

Buscemi N, et al. J Gen Intern Med. 2005;20(12):1151-1158.



Over-the-Counter Sleep Aids

• Regulated by FDA
– Composition
– Dosing
– Manufacturing
– Labeling
– Marketing

• Antihistamines (brand or generic)
• Sedating effect (tolerance possible)
• Available alone or combined with analgesics
• May be prescribed at higher doses



Over-the-Counter Sleep Aids (cont’d)

• Primarily antihistamines, include
– Diphenhydramine (most products)

• Peak concentration: 2–3 hours
• Elimination half-life: 8.5 ± 3.2 hours (short in children; longer in elderly)

– Doxylamine
• Peak concentration: 2–4 hours
• Elimination half-life: 10–12 hours (longer in elderly) 

– Pharmacodynamics
• Histamine H1 receptor antagonist
• Muscarinic acetylcholine receptor antagonist
• Tolerance to sedating effects may develop with daily use

– Adverse effects: Sedation, anticholinergic symptoms

US Food and Drug Administration. Drugs@FDA: FDA Approved Drug Products. www.accessdata.fda.gov/scripts/cder/daf/.



Antihistamines: Potential Adverse Effects

• Next day residual sedation common
• Anticholinergic effects

– Confusion and delirium
– Urinary retention
– Dry mouth
– Blurred vision
– Narrow angle glaucoma exacerbation
– Greater risk

• Elderly individuals
• Patients concomitantly taking other anticholinergic 

medications (eg, antidepressants, antipsychotics)

Gerretsen P, et al. Expert Opin Drug Saf. 2011;10(5):751-765.



Agents Used “Off-Label” for Insomnia

• Antidepressants
• Antipsychotics
• Anxiolytics
• Antihistamines
• Anticonvulsants/mood 

stabilizers
• Antihypertensives
• Anesthetics 

• Unknown
– Efficacy for insomnia
– Safety in insomnia patients
– Prescribing guidelines
– Knowledge of sleep effects



Antidepressants and Antipsychotics 
Prescribed for Insomnia

• Question of psychiatric comorbidity

• Antidepressants often prescribed in absence of mental health disorders

• Antipsychotics occasionally prescribed solely for insomnia symptoms

• Sedation from serotonergic, muscarinic, and histaminic receptor 
blockade

• Risk–benefit questions

National Institutes of Health. Sleep. 2005;28(9):1049-1057. 

Antidepressants
Most Commonly 

Prescribed for Insomnia

Antipsychotics
Most Commonly 

Prescribed for Insomnia

Trazodone
Amitriptyline
Mirtazapine

Doxepin

Quetiapine



Trazodone

• Biphasic T½ 
– 3–6 hours
– 5–9 hours

• Onset 30–120 minutes
• Receptor effects

– 5-HT2A,2B receptor antagonist
– 5-HT1A partial agonist
– α1-receptor antagonist
– α2-receptor antagonist
– Histamine H1 antagonist
– Serotonin reuptake inhibition

• Side effects
– Dizziness
– Hypotension
– Sedation
– Headache
– Sweating
– Arrhythmias
– Priapism
– Serotonin syndrome

• Active metabolite: meta-
chlorophenylpiperazine (MCPP)

Mendelson WB. J Clin Psychiatry. 2005;66(4):469-476. Mittur A. Expert Rev Clin Pharmacol. 2011;4(2):181-196. US Food and Drug 
Administration. Drugs@FDA: FDA Approved Drug Products. www.accessdata.fda.gov/scripts/cder/daf/.



FDA-Approved Insomnia Medications

US Food and Drug Administration. Drugs@FDA: FDA Approved Drug Products. www.accessdata.fda.gov/scripts/cder/daf/.

Generic Name Brand Name Available Doses (mg) Elimination Half-Life (h)

Benzodiazepine Receptor Agonists

Benzodiazepines, Immediate-Release
Estazolam ProSom™ 1, 2 10–24

Flurazepam Dalmane® 15, 30
2.3

(active metabolite: 48–160)

Quazepam Doral® 7.5, 15
39

(active metabolite 73)
Temazepam Restoril™ 7.5, 15, 22.5, 30 3.5–18.4
Triazolam Halcion® 0.125, 0.25 1.5–5.5

Non-benzodiazepines, Immediate-Release
Eszopiclone Lunesta® 1, 2, 3 ≈6 (≈9 in elderly)

Zaleplon Sonata® 5, 10 1
Zolpidem Ambien® 5, 10 ≈2.5



FDA-Approved Insomnia Medications (cont’d)

US Food and Drug Administration. Drugs@FDA: FDA Approved Drug Products. www.accessdata.fda.gov/scripts/cder/daf/.

Generic Name Brand Name Available Doses (mg) Elimination Half-Life (h)

Non-benzodiazepines, Extended-Release

Zolpidem ER Ambien CR® 6.25, 12.5
2.8 in males 

(longer in females)

Non-benzodiazepines, Alternate Delivery

Zolpidem oral spray Zolpimist™ 5, 10 2.7–3.0

Zolpidem sublingual Edluar® 5, 10 ≈2.5
Zolpidem sublingual Intermezzo® 1.75, 3.5 ≈2.5



FDA-Approved Insomnia Medications (cont’d)

US Food and Drug Administration. Drugs@FDA: FDA Approved Drug Products. www.accessdata.fda.gov/scripts/cder/daf/.

Generic Name Brand Name Available Doses (mg) Elimination Half-Life (h)

Selective Melatonin Receptor Agonist

Ramelteon Rozerem® 8 1–2.6

Selective Histamine H1 Receptor Antagonist

Doxepin Silenor® 3, 6 15.3

Dual Orexin Receptor Antagonist

Suvorexant Belsomra® 5, 10, 15, 20 12



Medication Unspecified Insomnia Sleep Onset Sleep Maintenance Early Awakening

Estazolam √ √ √

Flurazepam √ √ √

Quazepam √ √ √

Temazepam √

Triazolam √

Eszopiclone √ √

Zaleplon √

Zolpidem √

Zolpidem ER √ √

Zolpidem spray √

Zolpidem sublingual √

Zolpidem sublingual-MOTN √

Ramelteon √

Low-dose doxepin √

Suvorexant √ √
MOTN = middle-of-the-night.
US Food and Drug Administration. Drugs@FDA: FDA Approved Drug Products. www.accessdata.fda.gov/scripts/cder/daf/.



PC = pregnancy category.
US Food and Drug Administration. www.accessdata.fda.gov/scripts/cder/daf/.

Medication DEA Class PC Most Common Side Effects

Estazolam IV X Somnolence, hypokinesia, dizziness, abnormal coordination

Flurazepam IV X Dizziness, drowsiness, lightheadedness, loss of coordination, staggering, falling

Quazepam IV X Drowsiness, headache

Temazepam IV X Drowsiness, dizziness, lightheadedness, difficulty with coordination

Triazolam IV X Drowsiness, headache, dizziness, “pins & needles,” coordination difficulty, lightheadedness

Eszopiclone IV C Unpleasant taste, headache, somnolence, rash, respiratory and viral infections, dizziness, 
dry mouth, anxiety, hallucinations

Zaleplon IV C Drowsiness, lightheadedness, dizziness, “pins & needles,” difficulty with coordination

Zolpidem IV C Drowsiness, dizziness, diarrhea, drugged feeling

Zolpidem ER IV C Headache, next-day somnolence, dizziness

Zolpidem spray IV C Drowsiness, dizziness, diarrhea, drugged feeling

Zolpidem sublingual IV C Drowsiness, dizziness, diarrhea, drugged feeling

Zolpidem sublingual-MOTN IV C Headache, nausea, fatigue

Ramelteon --- C Somnolence, dizziness, fatigue, nausea, exacerbated insomnia

Low-dose doxepin --- C Somnolence/sedation, nausea, upper respiratory tract infection

Suvorexant IV C Somnolence



FDA Drug Safety Communication
Zolpidem: 2013 FDA Update 

• Risk of next-morning impairment after use of insomnia drugs; FDA 
requires lower recommended doses for certain drugs containing 
zolpidem (Ambien®, Ambien CR®, Edluar®, and Zolpimist™) (1/10/2013)
– Recommends lower doses for women due to slower metabolism and 

possible excessive blood levels the following morning
– Initial dose for women should be 5 mg (IR) or 6.25 mg (ER)
– Consider these lower doses for men as well since they often provide 

sufficient efficacy
– Exception: Dissolvable MOTN formulation (1.75 mg, 3.5 mg) already 

recommends lower dose for women

• FDA approves new label changes and dosing for zolpidem products 
and a recommendation to avoid driving the day after using Ambien CR®

(5/14/2013)
ER = extended release; IR = immediate release
US Food and Drug Administration. FDA approves new label changes and dosing for zolpidem products and a recommendation to avoid driving the day after 
using Ambien CR. www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-fda-approves-new-label-changes-and-dosing-zolpidem-
products-and. Accessed September 29, 2019. 



FDA Drug Safety Communication
Other Sleep Products: 2014–2017 FDA Update 
• Eszopiclone

– FDA warns of next-day impairment with sleep aid eszopiclone (Lunesta®) 
and lowers recommended dose (5/15/2014)

– Recommends lower initial dose for men and women to be 1 mg at bedtime
– “…the previously recommended dose of 3 mg can cause impairment to 

driving skills, memory, and coordination that can last more than 11 hours 
after receiving an evening dose”

– Dosage may be increased to 2 or 3 mg at bedtime with caution

• Benzodiazepines
– FDA warns about serious risks and death when combining opioid pain or 

cough medicines with benzodiazepines; requires its strongest warning 
(8/31/2016)

US Food and Drug Administration. FDA warns of next-day impairment with sleep aid Lunesta (eszopiclone) and lowers recommended dose. 
www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-fda-warns-next-day-impairment-sleep-aid-lunesta-eszopiclone-and-lowers. 
Accessed September 29, 2019. US Food and Drug Administration. FDA warns about serious risks and death when combining opioid pain or cough medicines 
with benzodiazepines; requires its strongest warning. www.fda.gov/drugs/drug-safety-and-availability/fda-drug-safety-communication-fda-warns-about-serious-
risks-and-death-when-combining-opioid-pain-or. Accessed September 29, 2019. 



Anna

• She comes in asking for a “sleeping pill” 

• She feels desperate to have good sleep again

• She has been avoiding non-essential social activities

• She has been putting off plans to get married because of how she 
feels

• She feels discouraged and worries that nothing will help her

• She had tried diphenhydramine, melatonin, and cannabis with no 
improvement in her sleep



Learning Objective #4

Appraise the clinical evidence surrounding emerging 
insomnia pharmacotherapeutic strategies for informed 

integration into therapeutic decision-making



Seltorexant

• Selective orexin-2 receptor antagonist 
• Currently being investigated in Phase 2 studies for insomnia and 

MDD outcomes
• Preliminary randomized, placebo-controlled studies show 

seltorexant
– Shortens latency to persistent sleep
– Lengthens total sleep time
– Shortens wake after sleep onset
– Improves sleep efficiency

• Investigated as antidepressant adjunct

De Boer P, et al. J Psychopharmacol. 2018;32(6):668-677. Brooks S, et al. J Psychopharmacol. 2019;33(2):202-209. Recourt K, et al. Transl 
Psychiatry. 2019;9(1):216. 



Emerging Agents for Insomnia in 
Phase 3 Clinical Development

Several compounds have been evaluated, but have not advanced to late stage 
clinical development, including SORAs, benzodiazepine receptor agonists, 
melatonin agonists, histamine H1 and H2 antagonists, and tetracyclic 
antidepressant

DORA = dual orexin receptor antagonist; MOA = mechanism of action; SORA = single orexin receptor antagonist.

Agent MOA Comments

Lemborexant DORA
New drug application for insomnia disorder treatment 

submitted in the United States, January 2019

Almorexant DORA

Adult participants with chronic primary insomnia 
(RESTORA 1), last update on Clinicaltrials.gov on 

March 14, 2016
ClinicalTrials.gov Identifier: NCT00608985



Lemborexant

• Dual orexin receptor antagonist
• Controlled study in insomnia disorder demonstrated improvement in sleep latency and 

continuity
• Phase 2 study under way for irregular sleep-wake rhythm disorder and mild-to-moderate 

Alzheimer’s dementia
• New drug application (NDA) submitted to FDA for insomnia disorder January 15, 2019

– SUNRISE 1 and SUNRISE 2; N=~2000
– SUNRISE 1: 1-month, double-blind, placebo-controlled study; Phase 3 head-to-head 

comparison vs zolpidem ER; objectively assessed sleep parameters (time to sleep 
onset, sleep efficiency, and wake after sleep onset)

– SUNRISE 2: 12-month study; subjectively assessed for ability to fall asleep and stay 
asleep based on patient self reports (sleep diaries)

• Adverse effects: Somnolence, headache, sleep paralysis, rapid eye movements 
abnormal sleep, nightmare, abnormal dreams, dizziness, back pain, hypnagogic 
hallucinations, myalgia, feeling drunk 

Murphy P, et al. J Clin Sleep Med. 2017;13(11):1289-1299. Study of the Efficacy and Safety of Lemborexant in Subjects 55 Years and Older With 
Insomnia Disorder (SUNRISE 1). ClinicalTrials.gov Identifier: NCT02783729. Long-term Study of Lemborexant in Insomnia Disorder (SUNRISE 2). 
ClinicalTrials.gov Identifier: NCT02952820.



Lemborexant

Roth T, et al. 0371 Lemborexant treatment for insomnia in Phase 3: impact on disease severity. Presented at: 33rd Annual Meeting of the Associated 
Professional Sleep Societies; June 8–12, 2019; San Antonio, TX. Zee P, et al. 0370 Patient-reported sleep onset and sleep maintenance: pooled analyses 
of lemborexant Phase 3 studies. Presented at: 33rd Annual Meeting of the Associated Professional Sleep Societies; June 8–12, 2019; San Antonio, TX. 

SUNRISE 2

Proportion of Participants at 
the End of Month 1 with an ISI 

Total Score < 10 (Threshold 
for Clinical Insomnia)

Change from Baseline in ISI 
Total Score over 6 months 

in SUNRISE-2

SUNRISE 1 and 2





Q&A


